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I nstitute of Fl eld roBOtics 



Exercise 1: Bottle 



Sweeping and Lofting 




The reqtiitemients for Modelling the Bottle: 
A Path - 
- A Profile 
Two Guide Curves , 




Djawthe (roLLowing Frolile on the pjonl Plane 
Use A Spline to creflle the ciiive firstly, 
EacK point on the spUiie nnist Lie diniensiDiiEd 
and will ii^ed two diiiii^iijians tor «veiy poiiiL 
M^ilc? utte to tiiUy d^tiiie the Spline. 




Draw llio folloTviiig Profile on the Rig]it FUnc, 
Use the same Method as pieviotis. ]■:: 
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Sweep path. 

Select Ihe Front TefeTence pltine [ind open 'd 
sketch. 

Sketch l1 verlicii] line, slLirling til Ihe Or lain. 
This will be used as ihe sweep palh. 
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Sweep section. 

Selet:! ihe Top Teference plcine cinJ open a 

iikslch. 

On Ihe Skjelt:h Tools toolbar, t:lick ihe 
Ellipse Lool I o| cindbkelt^h lIti ellipse wilh 
ks t:enleT al ihe Origin. 

Relating the sweep section to the guide 
curves. 

The profile of ihe sweep seclion has lo be 
relaled lo ihe guide curves using ihe Pierce 
reblion. Thus, Ihe guides had lo be crealed 

before the profile. 

Press Ihe Ctrl key, and selecl Ihe poinl al 
the endof ihemajoT axis and ihe firsl guide 
curve. Righl-click, and se lee I Make Pierce. 
Repeal ihis procedure for ihe minor axis 
and Ihe second guide curve. 

Fully defined. 

Since ihe Pierce relalion on Ihe major axis defines ils size at^d 
orienlalion, we do nol need lo furlher conslrain il. If we had used a 
dimension lo conlrol ihe size of ihe major axis, we would need to 
conlTol Ihe orienlalion of ihe major axis in some way 

Exit the sketch. 

The sweep seclion is now fully defined so you can exil ihe skelch. We 

are now ready lo sweep ihe firsl fealure. 

Unlike exlruded or revolved fealures, swepl fealures c anno I be crealed 
while aclive in a skelch. You musl exil ihe skelch flrsl. This is because 
swepl fealures require mulliple skelch es which you idenlify 
indi vidually. 
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Profile and Path ^ 

^ P|Sketch4 

Options -*- 

Orientation/twist Type 
I Follow Path 3 

n Maintain tangency 
n Advanced smoothing 
P Show preview 




I Guide Curve(Sketchiy| 




I ProfileCSketchiy 



^ Path(Sketch5)1 



The Label Shape: 

Draw the Following Profile on the Front Plane. 




Introducing: 
Insert Projected 
Curve 

Whereto Find It 



Projected Curve projects a sketch onto a face or feces of the model. 
WTien these fLicesi Eire curved, the result h a 3-dimensionai curve. 

■ Click |Q| on the CuTveb toolbLir. 

■ Or, c ] i ck I nsert, C u rve , Projected .... 



21 Projected Curve dialog and preview. 

Click [Q], or on the Insert menu, click Curve, 
Projected.... Choosie the Sketch onto Face(s) 

option Irom the list. 



22 Selections. 

Click in the Sketch to 
Project list Lin cl select the 
sketch. Click in the 
Projection Faces list iind 
select the mcxlel face. 

By default, the system 
projects the sketch normal 
to the sketch plane (along 
the positive Z axis). If you 
want to project the curve 
onto the hiick of the bottle, 
click Reverse Projection. 

Click OK. 




Projected curve. 

The syslem projecfe the sketch onlo ihe It on I 
sudlice oflheboUle. This curve wi]] he used 
as Ihe sweep ptilh lo cretile ti boss lo ouliine 
the area the label area on the bottle. 



Sketch the profile. 
GiLinge lo l1 Right view tin J 
select ihe Right TeferenceplLine. 
Open l1 sketch tind drtiw ti circle in 
tiny convenient loctilion. 

Pierce relation. 

Add ti Pierce reltilion between the 
center of the circle tind the 
projected curve to define its 
lot^tion. Dimension the circle to 
3 mm ditimeter. 

The projected curve pierces the 

sketch pltine in two pltices: dl the 

top Lin d the bottom. The system 

chooses the pierce point closest to 

where you select the curve. Ifyou 

wtint the circle loctited tit the top, 

select the projected curve netir the top. lt*s thtit simple. 




Sw&ep th& boss for the label outline. 
Exil Ihe sketch. 

Click [@| . Sdec I Ihe circle tislhe Profile ;ind 

the pTojecleJ curve eis ihe Path. 

Click OK. 

Notice ihe ^ysilem has no difficulty sweeping 
l1 feature with the profile located at the 
middle of a closed path. 




Add the neck. 

Select the top face ^.A" the bottle and open a 

sketch. Use Convert Entities [m to copy 
this edge into the active sketch. Extrude the 
sketch upward a distance of 15mm 




Fillet Tvpe 

(^ Constant radius 
(• Variable radius 
C Face fijiet 
r Full round fillet 



Items To Fillet ^ ' 
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Edge<1> 




[^ Tangent 
propagation 




<* Full preview 




C Partial preview 




C No preview 
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Variable Radius Parameters -*- 
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1 5.00mm 
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PlJOmm 
P2J0mm 
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1 Set Unassigned 
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1 Set All 
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G Smooth transition 
C Straight transition 
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Variable radius: 



i^ 



|lOmm| 
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Hems To Fillet 
^ ll.OOmm 

[J] lEdge<1> 



|~ Multiple radius fillet 

r^ Tangent 
propagation 

(* Full preview 
C Partial preview 
C No preview 



Setback Parameters 



Fillet Options 
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Select: OI:her 


View ► 


H cancel 


^^M -/ TangenI: Propagal:ion 


V 


^1 Multiple Radius 


Redraw 




Select: Tangency 


\ 


Clear Selecl:ions 




Shell command. 
Click B] oTi Ihe Fetilureb 
toolbar, or click Insert, 
Features, Shell... 

Sellhe Thickness to 1mm us 
the default. 

For the Faces To Remove, sdecl Ihe lop face oflhe bolt le neck. 

Multiple thickness. 

Expiind ihe Multi-thickness Settings seciion. Face selesMions here 

^ill not be I he defeiull ihickness. 



Select thicker faces. 
Click in the Multi-thickness 

Faces Held tind select [he 
GULsidc Ikcc nfLhc hnulc neck. 
Se[ Ihe thickness lo 2mm 

Click OK lo CTeale ihe shell. 

Results shown in section view. 

The illuslTLiLiun liI Ihe right shows \i section view, 

viewed from ihe back. 

Save your work. 

We have invested a ku of time inlo Ihis case sludy. 
Now would be a good lime I o save ihe file. 



h\ xhc rcmaiiiider of this examp le , we wii i I 
build the threads, oii tlie neck of t lie 
bottle as shown at tJK rigliit. 



Offset plaiDie. 

Create a referenoe plane offset2nirn^/f?-ht 
the top of the bottle neck. ThLs k where the 
threads will start 





Insert skefch. 

Witli tills plane selected, open a new sketch. 



Copy the edge. 

€i)py tJic cid gc of tlic bottle neck tnto the 

actp^e sketch using Convert Entities 

\&\ . This circle willdeteninlne tlie 
diameter of the helix. 




Create the helix. 
Click ^ Tlic Helix Curve dialog 
is used to spec L fv' tlic dcf but ion o f 
the \rd'\. The tlircads liavc a Pitch 
o:4mmfo(r 1.5 Revolutions. The 
thieails are Clockwise aiwl go 
down the neck from a 
5tartinfg An>gle of 0"^ 

As you change the parameters of 
the helix, the preview graphics 
i^date to shoitv the result. 

Click OK to create the helix 
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Selected Entities -»■ ] 




Edge<1> 
Point22 








EKisting Relation; -^1 


_k 


PiercePointe. 


o 


Fullv Detined 


Add Relations ^ 


Coincident 
a Pierce 


1 


Move.'Copv 





Insert a Sketch on the Right 
Plane as Showl^ 
Use a 'Pierce' Relation to 
define the profile sketcli. 
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Exit the sketch. 



Sweep the threads. 
Click @ . Sdecl Ihe bkdch as Ihe 
sweep section, ^nJ ihe helix iis ihe 
sweep pcilh. 

Click OK. 

If you are wondering what the 

opiion Align with End Faces is 

used For, wc will cover a simple example explaining its pmpose after 

we finish wilh ihe bo[[le. Stee Align with End Facex qj\ page 125. 

Results. 

The resulls or sweeping the thread are 

shown at ihe right. 





Add the finishing details. 

An etisy wtiy lo round o fi and finish Ihe ends of Ihe 
thread is lo cretile 'd revolved fe^ilure. Do Ihis for bolh 
ends of the thread. 

An easy way lo creale Ihe center] ine thaii: is needed for 

the revolved fe^ilure is lo use Convert Entities 



3 



lo 



copy the verli Cell edge where the thread meets the body 
of the neck. Then eh tinge the line's properties to 
Construction Line and you have your centerline. 




I Tools Animalior Toolbox Window Help 
Feature Palette,., 
5olidWorks Explorer,,, 
Manufacturing Network, 
C05M0SXpress,., 
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. ^ Select 



1 ^ ^^ I "il 



'A^*'^|M<4lH^^I^Mc^|i 



Sketch lools 
Sketch Settings 
Dimensions 
Relations 



Mass Properties... 

Section Properties... 

Measure... 

Check... 

Feature Statistics... 

Eguations... 

Draft Analysis... 
Deviation Analysis.. 

Macro 
Add-Ins... 
Customize... 
Options . . . 
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Direction! 
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[^ 1 Offset From Surfac 


"B 




1^ 1 I^B^^ 
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^ |l.00mm 


W Reverse offset 
V Translate surf ac 
F Merge result 
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Selected Contours 




Exercise 2: Funnel (Lofting and Sweeping) 



Funnel 



Create thiJi part ils ing the 
LnftMTciatiion and dimenji ioiu; 
imovided. ThlR Lab 
reLnfmicefi the foL Lowing 

BktllJiL 

■ Lofting 

■ .SJiellLng 

■ Sweeping 




tJpen a new part iLsing the Part_lN template and name it Funnel. 
1 Sketch theflrst 



profllA. 

UseeLlipfles, LLnes 
and arcs to create 
dikpmfile, 1.000 



1.000- 



1.500 
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04.500 
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1 Soto nd profile. 

Create a new plane that is 
parallel to the Top reference 
plane 3.25" below It. Sketch 
a circle lined up with the 
Origin. 

This c ircle w II I be iLRed afl the 
second profile in a loft, after 
ift iiS divided up into sections 
that niatch the first profiles 
endpointii. l^the circle snot 

brOki'M i||-. IJK !:■ I ^viU 

decide ■.■■ Ii. I ill. Ii ..ikupof 
(hecipLk sliiulJ II'. 




1.000 



0KOOO 



01.000 



Breakup. 
Add cei ilerlLTiiS.s 
rMiillv irivm the 
cLrclfi's center to 
tlie etidpoLntq of 
Uie iirst profile. 
Tins Lieometr);- 
wiLLcmsg the ckr- 

atce at several 
places. 

OMda dfctB. 

Itemgtiie Split 
Curve com- 
mand, add -ii-K. 
^Ittpointii, 
b«skkLrig Uie arc 
into pieces. Make 
each split point 
coiricideiil v^-iHi a 
centeflitie. You 
can. add Col nek 
dsrit relations or you can drag and d^ them ortto the centerlmes. 

First loft, ,,-- — --.._ 

Exit the skeitch and loll 

betvi'ssn the two profiles. 

Select fvi-o endpointe tJiat 

will li ;l.li r^^ilirn. one 

fi-oii .. Ji I..1.I1. Iliis will 

ensLii . III. I 111. ■ .ii.Tt jHfiiif 

oll}te toit wilHi* positioned 

correctly. 

The opt ion Maintain 
Tangency should be tiijed. 

M e?itra callout VL-aii added 
loUie illLi-Stration lor clarity. 





6 Resulting l^flL 

The loft ;;oltd should look 
ILke tins wlven compteted. 



7 Initial nock sketch. 
The furmjelJiBck \s 
fomwd by arurther loft, 
this time using two 
fikjetched cireles. Flip the 
model over and sketch a 
cirete on the end face;, 
making it Co radial with 
the c ireular, outer edge . 

Aidd i pH.>iin relaied lo ilie 
Ori^i [i vv-'iUi i Vortical 
t^Lilioii Oil lilt edge. 

3 Neck end eketch. 
Create a new re ference 
pbne offset from the 
circuilar face by 2". 
Stetch a cijicLe thart is 
lifbed up with the 
Origin. Add a point 
an the cirrciim ference of 
the circle that bs related 
to th* otigin with a 
Wftrtical relation. The 
points are used to "line 
up'' the proftLes just as 
the centerlines were 
used in the first loft. 




P 




9 N*ck loft. 

l'Aa^y. lilt iWLiit eiilLlies lo select Uie sketcliei loll belv^ttni Hie proftles. 




10 Shell the funtiel. 
TliedLrneiiSLOii:^ ire 
given :;■!■ llk^ iumdi: of 

Uie 'l L^l. CVl'iLl' a Hi ill 

vvilk'Jjidjl l:v si lulling 
loUie oM-iidi.: i 
UiLdute.i.-^orO.Ofi". 



11 Build the rim. 

Sketch the outlitieof the rim using the dimensiofis giveti. Use Convert 
Entities to create the inner outline. Extrude the rim to s. depth of 0.06". 
If desired, use Link Values to tie the two thickness values together. 




12 Sweep a lip on the 
underside of the rim. 

The cross -sectioti of the lip 
is a semi-circlCj 0.060" iti 

diameter. Use the model 
edge of the ri m as the 
sweep path. 




Profik 



Sweep I^lh 




1 i Ms ke a rib on the neck 
of th& funneL 

Fun [lel fi do[i ■ L work we 1 1 
i f a if catft get out of the 
bi^ttle. Sweep the 
section along a curve 
that lies on the inner 
face of the futitiel tieck. 

Atieasy way to 

cotifsttuct this cun'e if5 to ^ 

sketch a litieatid 

cotisttaiti it with Pierce 

relatiotis to tmxiel edges 

at the opetiitigatid whete the i"m'(V/e of the tieck meets the tnain body. 

14 Pattern the rib. 

Make a total of ditee ribs, equally spaced, 
using a circular pattern. 



15 A hole in the rim. 

l.T si tig the di metis iotis provided, sketch a 
profile to cut through the rim so the futitiel 
cati be hutig oti a hook. Notice the use of ati 
atigular ditnetisioti oti ati arc. Tlii s cati be 
cteatedby pickitig the arc's cetiterpoititatid 
its two etids. 
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